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Numerical analysis of heat-mass transfer analogy for adiabatic

film-cooling effectiveness
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Abstract; CFD simulation methods were employed to analyze the double-jet film-cooling structure on
a flat plate with the density ratio of 1.5 and 2. 5, and the blowing ratio of 0. 5 and 1. 5, in order to check
the validity of heat-mass transfer analogy at different temperature conditions. The streamwise distance
(D./d) between the double-jet holes was 3.0 and the spanwise distance (D,/d) was 1.0. The film-
cooling effectiveness was acquired from heat-transfer and mass-transfer methods. The results show that,
the difference in film-cooling effectiveness results from mass transfer and heat transfer methods is rather
small. The main reason that leads to the difference between the two methods is the heat conductivity of
the fluid.
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(z=0) and laterally averaged cooling effectiveness
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